SUMMARY Sixty-seven stool specimens from 51 children, positive for adenoviruses by electron microscopy and negative for growth in human-embryo kidney cells, were tested for growth in Chang conjunctiva cells. Twenty-eight specimens caused a cytopathic effect over more than one passage in these cultures, and several adenovirus strains grew better at 330C than at 370C. Most of the culturepositive specimens also induced the development of adenovirus antigens in KB cells detectable by a group-specific indirect immunofluorescence test. Twenty-four of the 25 fastidious strains tested were antigenically related and were distinct from the established serotypes commonly isolated from stools. containing penicillin, streptomycin, and 2% uninactivated fetal calf serum. As necessary, the cultures were frozen and thawed four times before 0-1 ml was used to inoculate fresh cultures. In some experiments 5-bromo-2'-deoxyuridine, which interferes with normal DNA replication, was incorporated in the maintenance medium at 50 ug/ml. Antisera to F adenovirus were prepared by inoculating two rabbits with a crude clarified stool extract passed through a 0-22 ,um membrane filter and checked for bacterial sterility before use. The stool specimen was obtained from a child who shed adenoviruses (which could not be grown in HEK cells) in five stools taken over eight days. Three weekly injections of 1 25 ml were given intravenously, and the animals were bled one week later.
Adenoviruses that cannot be isolated in the cultures used routinely to detect viruses have been recognised in the stool specimens of children by electron microscopy.1-5 Primary cultures of human-embryo kidney (HEK) cells may show a transient cytopathic effect, which cannot be passaged,34 and detection of intracellular adenovirus antigens by immunofluorescence has been reported.4-6 These strains have been called non-cultivable6 or enteric7 adenoviruses.
We report some success in growing such strains and present some evidence that they may belong to a new serotype. Since growth of some of them is demonstrated it will be more correct to refer to these adenoviruses as fastidious (F) containing penicillin, streptomycin, and 2% uninactivated fetal calf serum. As necessary, the cultures were frozen and thawed four times before 0-1 ml was used to inoculate fresh cultures. In some experiments 5-bromo-2'-deoxyuridine, which interferes with normal DNA replication, was incorporated in the maintenance medium at 50 ug/ml. Antisera to F adenovirus were prepared by inoculating two rabbits with a crude clarified stool extract passed through a 0-22 ,um membrane filter and checked for bacterial sterility before use. The stool specimen was obtained from a child who shed adenoviruses (which could not be grown in HEK cells) in five stools taken over eight days. Three weekly injections of 1 25 ml were given intravenously, and the animals were bled one week later.
Group-specific anti-adenovirus sera were prepared by a method used by Dr KB cells for immunofluorescence were grown on coverslips in Leighton tubes. After inoculation with 01 ml stool extract or 0 5 ml prototype adenovirus strains, they were incubated at 370C for three days before fixation in acetone. Rabbit (anti-F adenovirus) antisera at various dilutions, or guinea-pig (groupspecific) antisera at a dilution of 1:20, were added and, after washing, the preparations were treated with FITC-conjugated anti-species IgG (Nordic Immunological Laboratories, Maidenhead, Berks) at a dilution of 1 :10. The coverslips were then washed, mounted in PBS-glycerol, and examined in a Leitz incident light-fluorescence microscope at a magnification of x 250. Appropriate control preparations were also examined.
Fetal human intestinal segments were obtained from surgical terminations at eight to 12 weeks' gestation. Organ cultures were prepared from these segments by the method of Dolin et al.1 They were infected by the addition of 0-1 ml clarified stool extract and were incubated at 370C in Leibovitz' L15 medium containing 0-2% bovine albumin and antibiotics. The culture fluids were replaced every second day. The harvested fluids were examined for the presence of adenovirus by electron microscopy and were used to inoculate HEK and Chang cell cultures.
Results
Chang conjunctiva cell cultures were inoculated with the 67 specimens and incubated at 33 C. Whereas none of the specimens caused a marked cytopathic effect in HEK cells, 28 (42%) from 24 children caused a cytopathic effect characteristic of adenovirus over more than one passage in Chang cells. Eleven of the 28 caused a cytopathic effect beyond the third passage, and the first two specimens to be studied have caused cytopathic effects over eight passages so far. This represents a 10-8 dilution of the original stool extract. Since a 10-2 dilution of the second-passage fluids was no longer capable of initiating a cytopathic effect, carry-over of a toxic factor from the stool to later passages is unlikely. Further, the addition of the DNA-inhibitor 5-bromo-2'-deoxyuridine to the culture medium inhibited the cytopathic effect of all 14 specimens against which it was tested. Therefore it is likely that development of the cytopathic effect depends on the synthesis of functional DNA, and this is additional evidence that the cytopathic effect was not just a toxic effect.
Cytopathic effect developed in Chang cells over more passages at 330C than at 370C (Table) 
